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(5) Japanese Patent Application Laid-Open No. 11-067620 (1999) 
"Semiconductor Device With Alignment Mark" 

The following are extracts relevant to the present invention: 

5 

This invention relates to a semiconductor device including an alignment 
mark, and more particularly to a semiconductor device including an alignment mark 
provided in a region where a chip is to be formed. 

Fig. 3 is a plan view showing an alignment mark 3 illustrated in Fig. 2. Fig. 

10 4 is a sectional view taken along a line IV-IV of Fig. 3. Fig. 5 is a sectional view 
taken along a line V-V of Fig. 3. Referring to Figs. 3-5, first, a LOCOS oxide film 
10 is formed in a silicon substrate 1. Next, four conductive layers 4 serving as 
alignment marks extending in a lateral direction of Fig. 3 are formed on the LOCOS 
oxide film 10 so as to be arranged in parallel with one another and spaced from each 

15 other at a distance A (0.5 li m). Also, another four conductive layers extending in 
a longitudinal direction of Fig. 3 are formed (not shown). Then, an insulating layer 
9 comprising a TEOS oxide film, for example, is formed so as to cover the 
conductive layers 4. The insulating layer 9 has through holes 7 each with an 
internal diameter of 0.5 M m and reaching the conductive layers 4 formed therein. 

20 Each of the through holes 7 is filled with a conductive plug 8. 

Figs. 6-15 are views illustrating a method of manufacturing a semiconductor 
device including the alignment marks shown in Figs. 3-5. 

In the semiconductor device including the alignment marks as described 
above, the conductive layers 4 used for forming a semiconductor element are also 

25 used as alignment marks, and are provided in a region where a chip is to be formed. 



This prevents degradation of accuracy in placing a mask, as well as allows for 
reduction of a chip area as compared with a structure where an alignment mark is 
provided independently of a semiconductor element. 
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-C-S%-ril^>iSfi£ 9 li-o, lt*«l~6<ov^-ri^;5»l:S^^l 
[0 0 0 il 

[0 0 0 2] 

a)^<ir—i^ty* h-^>^^'-h©>-^^— >'i:tfD^fceSr^Sv^ 

>±icT7^ y >■ h ■^—i' Sriae-f-^ r. t xm^<o 

20 £AT}:i-f-5fci6{cf3:, ^mi^m^im^^i^^i^ a y h 

(O'p^U. -t-'icto*>^s':7'«tS{cr7'<y i^h^— 
iag-r^iej«S*s&So WT, roJ;5't=Be5t5<or7-i'y 

[0 0 0 3] EI 4 6r±^3fc<DiH^gS<^£ffiSr^-f-Spffi|ll, 

04 7fi, 1214 etfJcDv'a y b^«Srlt:;*:LT*-r5pffi 
0. 134 8 0:04 ytfOT^-fy >'h-^— ^'Srii£:*:L-c 

«2 0 0Ji«ce, iSOK^feJci !}f?3t$tb5'>9 y h 
ffi*gt2 O l*s«^fij^fife$ix5„ =S-i>3 y hm^Z 0 1 

3 h®*Se2 O lrt{::«:^!^fi<OT7-l'y vh-r— ^2 
0 3;S5?^fiK$n2>= locOT7-r y Vb-r— ^ 2 0 3tt 

Ytt:^iPii;c5EtJ«5r7f'y 2 0 4 a xn 

*lpJj=:3SV5T^^ y >' h-^—:^ 2 O 4 b mi "JfflP^^t 
*T/5o T7^y ^ 2 0 4 a. 2 0 4 b tt, 

— >2 0 5 a, 2 0 5bd»fe:^^5o 
[0 0 0 4] 134 9 0, BI4 8-e^^T9>f y 
— V2 0 5 a 134 9 Sr#fiS,bx, T7 

40 y >■ h-v— ^ 2 o 4 a ot£esr^^ffi-t-'5{-ti, -^y =1 
vs«2 o o©±:^*^p>^E{]2 0 7x^^tii>yti^mM 

$n5o r©5taST9^y V2 0 5 a-CEItff 

LT5c^ 2 O 8-CS5:$ix5IiItFf3t:i^^ai^n.5o rOEl 

^^feJ-J;'?, r^^y 2 0 4 a(Dja:«;dJg:se 

$ix5o ro^fa$nfcffl;BSrti:{::->y =i>StS2 0 

v'y =t>*«2 0 0 Ji{::|i:f|j$ixfcut?;:^ 

[0 0 0 5] 

50 [3g|qAS«|«:L±5J:-r5SRB] £A±JciiiLfc«f JfeOT 
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[0 0 0 61 iETw-c, r<o^?^fi. ixBroipjfe^mfe 

[0 0 0 7] 

[0 0 0 8] :i©J;5l-<S^^iXfc-®«e9<^T9-r;^ 20 

[0 0 0 9] *rc. ^«^gB:J>tt, 1eMe<J^c^igo5J£^^^ so 
[0 0 1 01 «fc(0*mJigI555■©4SSi5t4Sv^lwg! 

[0 0 121 r<Oi5J-«fiS$ti^T7-r;^ V h-v-if 
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[0 0 131 ;l«5|g|B0S'J0Sffi^c^^o:t#^^*:3g^g 

as^ta. TSi5»m«Sl5^><0±(c-«<^Iigg|<Sr|Jii-CTSV> 

tfo 

[0 0 141 :iOj;5l-^^$ti-fcT7^J<>'h-^— ^ 

[0 0 15] -^it. ±nmmmu»<oiis^^ Tum-mm 

JbSi5«®g$65)-©<iKSriEL<SBa-t-Sr:i:*s 
[0 0 161 *:fe:, T9>fy Vh-^~^'«^tiJ3t®aSeA 

[0 0 1 7] 
[«2l 

V 1 - cor G 

[0 0 18] :i<Dm^. T7>f y vh-^— :^(OfitgSr^ 
[0 0 19] 

[0 0 2 0] mM<Dmf&i) miyis w<o«e^t;i?to 
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Lr, v'y avStSKctt, ;^7"5'^-?Srfflv^T— 

^3i:. JL^tJHS:«i-5T7-1'-?<>'h-^— ^ 1 0 3iSfl^ 
^^*ii>o 7'^^ y'>'h-^'-^ 3^ 10 3fi, ttJ-« 

5o 10 

lo o 2 1] 0 2 4'OT7-l'>>'b-T— ^ 3Sr 

fc»fffi^*i-E-Cfc5„ l213~5Sr#^L.T. 
a&KitcLOCOSife'fkiei OA5?g*S;i5tt5„ loco 

SifelkKl OeOilCttSVNjCgEKiA (O. Sum) SrPi 
5. *fc. 03if©tS:fe-r6if::5STJ«5 4*<O3[C«Jg (0^ 

*-r) t?^^$H-cv>5o «m^4i^gi5 J;5J-fcf:x 20 
[0 0 2 2] i&mm 9 4 (omt 

7'7^8Sr;ft-LT^m«4i:»«6$tt^o 0 2 4' 

wr^'f ;?<vh-r— 1 o 3^^:*5^^-ct>, E13~5-CS% 
■fi5<c3JffiJi4i$JgBg$n«„ 3*mS4©*«cB:m 30 

[0 0 2 3] jJcir, Ei3~lll5-rs^-fT9i'p<:-'h-^'- 

6~E15», 03~0 5-c^-rT7Wy ^Sr 

7«:0 6 4»<ovi I -VI li^(;iftio-cafc»fffiSr*t- 
Ei, ^1 2tt. 011 4>OX I I -X I Ii»{CSi-oTa 

[0 0 2 4] ia6*iitJ«0 7^#RB,L,-C. v'U^VS® 
litCLOCOSteSrfflV^-CLOCOSgf-fb^l 0 SrJi^ 40 
^•t^o LOCOSSS^k^l OJblJlK-T'hJKy 

[002 5] ll8$r#fiSLT. »m^4^Sp i 51-T 
i>C{;i, ->y n>'5£«HC$cPPl 3t?^-f-SEeAo (24 50 
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5nm) (D^^f^M-ri>„ 4 T^Stt UTSJt UX 

[0 0 2 6] El 9 ^Sr#^i LT. SaSt^Sttfe^ffiS 4 (Ofit 

ftOT^— :*'|cS-:5V''-C, :^'r'y^<ff):7^ V-^y^i/ 12 0 

ftgdSlx (8 0 0 nm) <O^W 12 17? 
S^-f-^t^Sl^C?;* h 1 2WfigJH««l 2 a tcRgjH-^ixs, 
[00 2 7] H 1 O Sr#fi?. LT. l^i?:?^ h l 2 
5 t J; t) , /uffiosf;— V l 4 Sr 

[0028] E! 1 1 *j±t;50 1 2 Sr#R8L.-c, h 

1 2Sr^;^^ t L-rJ6^€9Sr^s'^Vi5^-t-5r.t{::J: 
^mM4lcig-r5rtgO. 6 /tmO^/v— ^V7 

[00 2 9] 013 LT. JX/v— 7 Sr3i5« 

■r2):7'7i5'*8Sr7^fiS;L, 7*9 ^^8 iriffeiStS 9 t 5rS 5 i 
8 0 0 nmO K— T'hsKy =i;:/l 5 SrCV 
Dffi{Cit)?^J5g-t-5o K— i^y nVl 5 JilJlU- 
v':^ hie SrM^-rSo ->y 1 {-^PP 1 7 -CTTi 

-t-J^«A.o <753tSrfiaML.X^«^4-cS*tU-ClHlSTU^ 

[0 0 3 0] Bll4$r#mLX> SIK$n:^t9«;S4 0 

2{;i^LT, m^f^&Bt^j^i^J-e^y ^ivS^l;^? 
<ag*«)$ti.5„ 7* h-^j^^ 1 2 2Sr:^^LX^ 

^121 X X (o^^uipy^ hi 6 (omsf^m 

16a JCfig#H--5, 

[003 1] 015 t:#R5LT. ui?:^ b 1 6 Sr^^-t" 

[O O 3 2J 04*jJ:tJ«0 5Sr#fiBU-r, h^^-c^r 
— i^l 8 LT, K— 7'hd?y '>y 1 5 Sr 

5o S^lc, ui^;^ h>'<^'-^'i 8SrBS?*LTit5'ai^S 

[0 0 3 3] K±«-^Lfcr7^;^>h^— ^-SrW-rS 
*iif*:Sg{^*JV^-cr4. EI 8 J:Uf0 1 3 Xii^i- J; ? 

[0 0 34] (^ffioj^® 2 ) nistojg^ 2 x-f4. mm 
^SrMit-rs*^ ^as^coseA-o ^^m^-t^o 

[0 0 3 5] 01 6tt, S3t$*r5^mS*^1-»fffi0 

T-fcS. 0i6€r#MLx, :i(0«§^{ciixtf. 08. 
9, 13, 1 4X'7i<-rT.mzii\>-'X^ ^ffil sis^xfi 
7 T-;^-r:^aiffl cO^O&g o t > ^fP 1 2 T-^-rs5t 
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[0 0 3 7] ^<Oltib. ^V>lHl#f3tSr«ia-r#. T9>f 

V— L-Ts ;io=800nm, 6 = 6 0°. Xx = 
2 4 5 nmt Lfc4i^, *ig'itrs'9" (A) tt, 5 1 10 
6. 4nm (n = 250) ^ 5 6 5. 7nm {n = 30 
0) , 611. Olnm (n = 350) h^t^o 

[00 3 8] mm(oi^m^) mxin.. ^<o^m<om: 

(A) tt. lo(DSffi^c^ieofcT7'f;<v^v— 
i5'Sr^u (B) ttgiJ©S®lw^o:fcT9W' ^^-h-^— 

[0039] (A) CDT7-<>>f-^— :*'"CH, 1*05 
a|®Ji2 lds>>y =i>S«±»cjigVTV>:5, 017© 
(A) 0«Stfe-|6l(wjgT/2)gi5^)-;iST9-Y;^ ^-Cfe 20 

[004 0] (B) tC*5V>X«, ^«S2 ^ 
mi 2 2a Ml:i^*ttfc^«S 2 2 <r>nHit>r=7^ P< > 

h^-^ t UX«l8-f-S, g!cmJB2 2tt. ^-OPi 

[0 0 4 1] roi5f-«l^^^^fcT9-r^>•^-=?-^' 

[O04 21 (Sll6rojgffi4) 01 80:. Bl2(t>®T9 
'fy^h-^— ^3, 1 o 3(035iJ«o;gffil::ftofc1>©Sr^ 
-t-¥c5EI-Cfc (3, 019 fi. EI18 tfOX I X -X I X 

L-C, •i'y =^V*«1»C*5V^T, L O C O S gf-fbfflS 1 0 
■X?H*ttfcffii**5g|4««3 6-C&5a fi&ttm«3 6{c 
H^i^#I®JsK4 0;6SJ^fi£$nrV5o ^)^'^««4 0(0 40 

gS'fk)K4 1 Sr^Lxr 7^ ^ V h-v— ^' i: bT^S-i^— h 
«S3 2*sjgfig$*rTVN5o -i^— hmffis 2Sr«5 J;5 

tJl^iStJi 4 2 asm ^ 4 2 IC 4 

0{:iSi-5=»>':J'^ /W3 7d5Ji^fiS;$ixTV^5, = 

^'^ ^ h 3 7 S:3te«i-5 i 5 I- 7*7 3 8 iSSJ^J* 

[0 0 4 3] -5r'— hmiiiS 2 fi. E] 1 Z^n^li^XZ.-^ 



h®fii3 2 t}5»^¥^TlJ:®t;f5iHI&3 3i5?^fife 

Ea3 4«5i6U«XV^So iB^3 4H:7'7:J^3 8Sr:ft-UT 
JF*e<fe®«4 O ^:S!*II^$^^XV^5. iaJiS 5H:4;i|c©'}' 
~bSffi3 2 tSlte^ttL, d»o, h«@3 2 03StJf 

[0 0 4 4] ifcJc, JiiB<oJ;5'5:T7>r'>>'h-^— 
W■f-^45^^i*:^B©S45g:^fe»!:ov^xSi|gi-^o ®2 0 
~02 8tts 01 8*3iOt01 gx-^i-T^'f 

*3, 02 1ii, 02 OroXX I -XX 

02 3«:, 02 20XX I I I -XX I 

1 li^lc?&o-C^fc»fSSr^-t-0-Cfc5„ 02Oi3iTJ? 

2 1<£-#ML-C. riVSffil-hf-LOCOS&fCi 

•J LOCOS^-fblKi oSr?^;^-r-5o LOCOSBfeib« 
1 0 ic^ !J H**T.fc««dSfiH4««c 3 6 t /jrSo 

[0 0 4 5] 0 2 2*3iUf2 3^#^,LX. v'Uni^S 
« 1 -hJcJf:^ 3 O o n ^(O'y y = V®5'fb^Sr?i0fig-f2>o 
:io y 3 ::^^-(t:®IJi»!:J?$ 8 o o n Y—y b y 
5^ y = VSriiS-rSo b * y 9 a VJr»C Wi?;^ 

-rSo ^^^'^ — ^'^^^5^^^^v':^^S:•^;^^'i:L-CK— 
7' f y y 3 >13 iTJf y = >'BMl2JRSr3i tf^-^if-t 

3 2 *5 i h sfe^k)^ 4 1 ^m^-Ti), ^~ h mm 3 

[0 0 4 61 02 4Sr#RgLT, 9 = IJilCff 
$5 00 nm<OS i O2 *»6.'^i5if6^Ji4 2 SritSf-f" 

•60 *68tg4 2±i::^i?;^b4 3^M^i-5, ^^yai^ 
^« 1 Jc^PP 4 5 T?S^-#-3t SrfigW LX. h mSi-CS 

^— J? i: LX<oy— Mi® 3 2 (OfitSSrS^i-5o ^Sffi 

s'^«07* b-^^j5' i;::*H,x. v^yav^ 

[0 0 4 7] 0 2 5Sr#fiSLT. S3t$nfcUi?;^ h 4 

3Srm«li-5rt»cJ:!J, =iv^^ b*-/vSr?gfigi-5 
fciix^Jl^— yVA?;*'— >4 6^sjgfig$ix5o 
[0 0 4 8] lI2 6^#raLT. JfJ— /W^^— >-4 6 {Jl 
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[0 0 4 9 ] E12 7 $r#R?.bT. ^r^i^i^ h3j>— yPS 7 

^^3Sbimm4 2 tJc«i-6i:5«-cvDjfeJj:J:9 

8 0 0 nm<DV-'y'h:^V =iV4 8 §r*6S-r 
5o K— i/y =i>4 8±j;ii/v^:^ b4 8 Sr^* 
i-^o v^y ='>^S«ll-5^fP4 7-C^'t*5tSrfiSttL. >5r* 

- h wm 3 2 -csM b-cEisf bfcat Sr^ia-rs r t i 
(o^m ^> i 5 1- ^> y ^ >^^« 1 t^&m^it^ ^ nfc 

[0 0 5 0] 02 8 ^#figLX. S^fe^tt/cV'vJ^;^ h4 

[0 0 5 1] m 1 9 $r#K8UX. i^iyp^hA 9^:-^:^^ 
t L-C2jx— /w^i^— ^^5 O(ci¥o-CK— :/h3Ky v-y =1 
>'4 8Sr^s^^>^LTEjia3 3. 3 4, 3 9 SrJ&^"f- 

5o S«{-. V h4 9 Sr^*LTEli 8*5 Jzu^igi 

[00 5 21 roj:5*T7-r ;^>'h'^^i5^SrW-t'2>* 
Wfls:K«fc43V^■re:. BI2 T-c^-fi 5ic, i|f:a|{^|g^ 

[00 5 3] {mM(omWis) m2 i<:^<Dmm\^ 

tiEofcEI2 4'OT9-f P^^'h-^^:^ 3, 1 0 3 CD^PffiE 
-Cfct). EI30H. 0 2 9if»coXXX-XXXj&{C?&o 

y :n>-S;EUCLOCOSffi>fl:Jill 0^5JgAK^?i^-CV^ 

;5, LOCOS Wtitm 1 0 TH*tb/c®«lJ:^jffiiteffi« 
5 2;55J^^$tL-CV>5o y 1 ^« 5 i 5 l-l? 

$ 3 0 0 nmCOS i O2 b ^i: 5 JfeSJl 5 3;65j^jSi$tt 

xv^^o ^g^M 5 3 {zn^^m^m^s 2 jciii-rs ^j^^' 

^ h^-/v5 4d5fflE*r6ii:«:frrS3{Ji-5eKfiilcjK^$n 

TV^^o 3Z h ^-/b 5 4 Sf^«-r 5 <t 5 t-^«ti 

(0:/^^^5 Sd^jf^^^nxVN^o 7^7:?'*5 5 i:iteJi^S5 

3 t i 5 f-E 2 9 tt3(^«|:frisi(cgt>*5 <t 5 J-T 

^i: LXCOJ?^ h Wi^/ — K5 6 d^J^J* 

$^^Tv^^>o Ei^L7tjrv>dN 0 2 9 4^(Dj^:^r6]j;i 

i£ZJ^5T^^ p< > h-^— t LXO>^ h — Kt 

fl^^^ttrv^-So V— — K5 6Sr^5i5«-J¥ 

$ 8 0 0 nmOS i O2 ;6*b?fc5^Sil^JK5 7 3&Sj|^J5g$ 

nxv^^o fi«<^^5 7±{cK— 7'b5}<y v-y =i>'^^c> 

— K 5 6 i: . mmif^m 5 7 t , -feyVT^U— h 5 S t 
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[0 0 5 4] ^^^<iy^^Uo Xo\^J^^i>^f^i o o 0 

nmXS iOa ;6*6>*?>*fe»Jl5 9:6S?^^$^^XV^<5o 

5 9 ictt, -fe/v:/ V— h 5 8 
/ue oiim^^tixisr) . ^>'v— 3f;— /V6 ortfcri^a 
tt0^7i/6 l^5^«$i^XV^ao jffe^Jg5 9 ir^T^^iJ^ 
6 1 irS-rS J:5f-E«l6 2 iS3#^^s*bXV>5o 
[0 0 5 5] iictC, El 2 9*5itJf3 0 X^fT^-Y 7« >- 

h-^-^ Sr*i-a¥^0^3gg<^Siit*-)£J-ov>xSftigi- 

So 0 3 1 — 3 7tt, E12 9*5j:U^3 OX^t-ClO^M 

S^-TElXfcSo 03lS:#KUX^ i^y=i>'S«lJi 
LOCOSffilcJ;?}. LOCOS^^ftJKl OSr^^ 

■r^o v-y =x>»«i^®(Ji^»&^'Y;rvsraA 

-rsrirt-i!?. t^y =i>'S«l<^^ffil-^*fi®J««5 
2S:JJ^^i-5o i:^y =3>'S«iSr«l5<t5t2:li:S;&53o 

0nmXSiO2 ib^htii^l^mm ^ 3 ^J^^T^o 

S5 3 Jij;^uv?;^ hSrM^U hSr0fS<oj^ 

^i-5o vi;?;;^ h-^-^iJ'— vic:?SoXjte^Jl5 3^=r,<y^ 
iy^^^::Lt\^X^ ^^^^^ f2i^— /V5 4Sr?i^^-r5o 
:=i-^tfir h2^i-^/V5 4 SrSiitfP^^^S 5S:?g^S:Ufc 

J&gygs 3fc:7^^i5^5 5fc{c^-r5J:5l-J5S5-' 
1 O nmOK— >^b2}^y;>y ^i^-Sr^iS-rSo r<^K— 
:/h2j^y v-y bSr^^U roi/i^J^ h 

Jlg-t-^o Wi^^J^f^^^^'— >'Sr'^^^fcUXK— :7^h2«y 
XX— :firrRi{c]gt/5 :^ h i/— — K 5 6 Sr^^j^-f-^o 

[0 0 5 6] 03 2Sr#^,UX. >^M^— V?/— K5 6 
SrS5±5J-S^S365 5'-l OnmXS Na d^6>/iS 

^«{*:^6 3 Sr^S^^o ^«ffK6 3_hlc K->^ h^K 
y ixy zi^^d-p>^ir5^mS6 4SritSi-5o ^«®6 4 
Jii;::^^?;^ h 6 s^^^-rSo v^y =3>'SSi t-^Ppe 
6X^'r3tSrlSM-r5r^Jc± t). >^M/— i^y — K5 
6XlElt^LX^i?)-&55feSr1$Hi-r5o rn^cit). ;^ h 
i^— v^y — K5 6co<a:e;d5^ffisn. ;^T'5/>'«o:7;^ h 
(-«LXM^Offi:Ki:*5J:5«-i^ 
y n>'^tgi;65^ggt2se)$ttao ;^7"3/>^'?«cj:9 
ixi^::^ h 6 5 f3:Ff^<75^<^— >icS3t$n5o 
[0 0 5 7] 03 3$:#RBL,x. S^fe^ttfc Vv?^ h Sr 
3^«LXi^v^:^ f>'-5^^->'6 7 Sr?^^-r5o 
[0 0 5 8] 03 4 S:#fiSUX. h^'N^^ — 7 

l-tJf o X^«S 6 4 i Xmm.Vm ^3^^y'r:y^'t 
^S^^5 7*5j:0^-fe/u:7'u- hS 8^ 

v-^SrS^ J:5<-J?$:d5l 0 O O nmXS i O^ 
-SJfe^l^S 9Sr^t«'f-2>o ffe^i^B 9±{Cl/v?>^ b 6 8 

SrM^i-^o y =^ i {-^W 6 9 X^i-^SrRBft 
50 LXlHltFf(-i9 3S«>^53tS:«til"t-5o rnt^iO. >^ 
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hu— c^y — K5 60Dfi:gd5^IK$H. ceofitg-r— 

[0 0 5 9] 03 5Sr#fi8LT. SJt $ ttfc h 6 
8 Srm^-t-<5 r i: {-i t) :^ 7 0 isj^fig^ix 

[0 0 6 0] 036 Sr#P,LT. >- 7 0 

tSoTi^^SS 9 $r3iy^>^-t-5 wtlci t) , lo 

6 0 im^iti^i), 3^— 6 o Sr^i«i-2) 
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